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A radiation evaluation was performed on TL7705 (5962-88685G32A) to determine the total dose lolerance of thesa
parts. A brief summary of the test results is provided below. Fer detailed information, refar to Tabies 1 through IV
end Figure 1.

The total dose testing was performed using a Co* gamma ray souree. During the radiation testing, eight parts were
irradiated under bias (see Figure 1 for bias configuration) and two parts were used as control samples. The tozal
dose radiation levels were 2.5, 5.0, 10.0, 15.0, 20.0, 30.0, and 50.0 kRads.” The dose rate was between 0.06 and
0.50 kRads/hour (see Table [1 for radiation schedule). Between the 30.0 and 50.0 kRad exposures, the parts were
annealed for 840 hours at 25°C. After the 50.0 kRad exposure, the parts were annealed for 168 houss at 25°C. After
each radiation exposure and anuealing treaiment, parts were electrically tested according to the test cenditions and
the specification limits™ listed in Table IiL.

{nitial electrical measuremnents were made on 10 samples. Eight samples (SN's 92, 93, 94, 95, 96, 97, 98, and 99)
were used as radiation samples while SN's 90 and 21 were used as control samples. All parts passed all tests during
injtial electrical measurements.

Afterthe 2.5, 5.0, and 10.0 kRad irradiatians, all parts passed all tests.

Alter 15.0 kRads, all parts except SN 99 excecded the specification limit for Vref@d.oV andVief@18V. The
readings for this part weare within the range of 2.58 to 2.60V, against the maximum specification limit of 2.58V. All
parts passed all other tests.

After 20.0 kRads, all parts failed to meet the specification limit for IRST({@Vcco 1V, The readings were within the
range of 1.4 10 1.9mA, against the minimum specification limit of Z.0mA, All paris continued to show the same
degradation in Vref as-at 15.0 kRads. All parts continued to pass all other tests.

After 30.0 kRads, all parts showed increased degradation in IRST@Veco 1V. The readings were within the range
0 0.52 10 0.83mA. All parts continued to show the same degradation in Vref as at 15.0 kRads. All parts continued
to pass all other tests,

After annealing the parts for 840 hours at 25°C, the parts showed some recovery in IRST@Veco 1V. The readings
were in the range of 1.13 to 1.63 mA.

After 50.0 kRads, the parts showed increased degradation in IRST, with readings in the range of 0.15 10 0.35mA.
The parts showed no significant increase in the degradation of Vref with readings in the range of 2.60 t0 2.62V, All
parts conitinued to pass all other tests.

" The term Rads, as used in this document, means Rads(silicon). All radiation levels cited are cuinulalive.
" These are manufcturer’s pre-irradiation data specification limits. The manufacturer provided no pust-irradiatian
limits at the time these tests were performed.



CRDREPIOOS 1.1

After anncaling the parts for 168 hours at 25°C, the parts showed significant recovery in IRST, with readings in the
range of 6.5 10 2.15mA. Vref readings were in the range of 2.59 10 2.6V for all parts. Ail paris continued to pass al!
other tests.

Table TV provides a summary of the test results with the mean and standard deviation values for each parameter
after each irradiation exposure and aunealing step.

Any further details about this evaiuativn can be obtained upon request. If you have any questions, plcase call me at
{301) 731-8954.

ADVISORY ON THE USE OF THIS DOCUMENT

The information contained in this document has been developed solely for the
purpose of providing general guidunce to employees of the Goddard Space
Flight Center (GSFC). This document may be distributed outside GSFC only as
a courtesy to other government agencies and contractors. Any distribution of
this decument, or application or use of the information contained herein, is
expressly conditicnal upon, amdd is subject to, the following understandings and
limitations:

() The information was developed lor general guidance only and is subject to
change at any time;

{t) The information was developed under unique GSFC laboratory conditions
which may differ substantially from outside conditions;

(¢) GSFC does not warrant the accuracy of the information when appiied or
used under other than unique GSFC laboratory conditions:

(d) The information should ret be construed as a representation of product
performance by either GSFC or the manufacturer:

(¢} Neither the United States govemnment nor any person acting on behalf of the
United States government assumes any liability resulting from the application or
use of the information.
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Figure 1, Radiation Bias Circuit for TL7705
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Note: Use 20 pin LCC to 8 pin DIP socket adapters with 8 pin DIP radiation bias boards.
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TABLE . Part Information

Generic Part Nurnber:
SMEX/LITE Part Number

Charge Number:

Manufacturer:

Lot Date Code (LDC):

Quantity Tested:

Seria! Number of Control Samples:
Serial Numbers of Radiation Samples;
Part Function:

Part Technology:

Package Style:

Test Equipment;

Test Engineer:

TL7T0S

3962-BR6RS5032A
EE71380

Texas Instruments

9543-B

10

90, 91

92,93, 04, 95, 66, 97, 98, 99
Supply Yellage Superviser
Bipolar

20 Pin LCC

A34Q

A. Naji

No radiation tolerance/hardness was guaranteed by the manufacturer for this part.
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TABLE 11. Radiation Schedule for TL7705

EVEINT .. ...co.vov01ruvtrevesos22e 8841441888500 5014 RS HRE e+ oeeereeee e st e eeeeesee e DATE

1) INITIAL ELECTRICAL MEASUREMENTS .....ooscooeeseeeceomaaemeeseessoeoeees e oo et eeseeeeeoeoeeeo oo 01127197
2) 2.5 KRAD [RRADIATION (0.062 KRADS/HOUR) oo s vesonemsessseeeeeeeeeessoresoessoes s 01/29/97
POST-2.5 KRAD ELECTRICAL MEASUREMENT ....ooooooeeecoeommeomeseesseeseeeeeseres oeeosss o oo 01/31/97
3) 5.0 KRAD IRRADIATION (0062 KRADS/HOURD 1ovvovvvcreeeeveescomeensseceesceesseessee oo oeee oo oessee e eoeeoosoooe 01/31497
POST-5.0 KRAD ELECTRICAL MEASUREMENT ... .ooooooeeooooooooeoooooemoooeo e 02003/97
4) 10.0 KRAD IRRADIATION (0.125 KRADS/HOUR) oo e s s emneeeeeeson 02/03/97
POST-10.0 KRAD ELECTRICAT, MEASUREMENT. ... 02/06/97
£) 15.0 KRAD IRRADIATION (0.125 KRADSAIOUR .eoooeve oo seesscosessmsesssesssssssssemmss e eeesoeeseeoe 02/06/97
POST-15.0 KRAD ELECTRICAL MEASUREMENT ..ooooooooooo oo eeososeoreoressossossoeseeesseseeeeseeoe o 02/10/97
6) 20.0 KRAD IRRADIATION (0.125 KRADS/HOURD sovvecveeseeemeemeeeesscoeseoeseeereseses oo s 02/10/97
POST-20.0 KRAD ELECTRICAL MEASUREMENT. ..oooooovooooooo 02112/97
7) 30.0 KRAD IRRADIATION (0250 KRADSHOUR) ....oocoovocvoee oo oeeereeesseeessseessesmrssessssresseesssssss s 02/12/97
POST-30.0 KRAD ELECTRICAL MEASUREMENT.....oooooooooooovoooooo oo sommmesersmssmmsernseessessseseeneeeeseoreee 02/14/97
8) 840 HOUR ANNEALING @25°C 1vvvvvussserasssassssssssasss s ssssssssessresssesasssessssasssasssmessosssossessessssesesseesceeeeseerer o1 02/14/97
POST-840 HOUR ANNEAL ELECTRICAL MEASUREMENT . 03725497
9) 50.0 KRAD IRRADIATION (0.500 KRADS/HOUR} 03/25/97
POST-50.0 KRAD ELECTRICAL MEASUREMENT ... ...ooooooooooooooooeosoooormsoommmssssesrsessesssoseossersseeessoessoe 03/28/97
10} 168 FIOUR ANNEALING (@25°C ovvvovumesevsesesesosessseeeseeesssessssesssesssssessssssssasssssssessssesssessesseeseeeeeeeeeseoeeeooeeoe 03/28/97
POST-168 HOUR ANNEAL ELECTRICAL MEASUREMENT ...ooooooooooo oo oomooeoes oo o 04/08/97

Effective Dose Rate = 50,000 RADS/70 DAYS — 26 .8 RADS/HOUR=).008 RADS/SEC

PARTS WERE IRRADIATED AND ANNEALED UNDER BIAS, SEE FIGURE 1.
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Tabla T11. Elactrical Characieristics of TL77035 /1

Test Spee.  Lim.
#  Parameters Units Test Conditions min max
1 |ICC @3.ev mA |Vsense=15V, RESIN>=1V 0.0 3.0
1 |ICC @IV maA|Vsense=15V, RESIN>=1V 0.0 3.0
3 |Iol RST @3.6V uAVo=0Y -50.0
4 |[IoiRST @18V 1A [Vo=0V -50,0
5 |Voh RST V|Ioch=16mA 2.0
6 |Voh R5T V|loh=-16mA 16.5
7 |Ioh RST @3.6V uAlVo=l3V 50,0
8 |loh RST @18V nA|Vo=18V 500
2&10 |Vol RST ¥|lol=16mA 0.4
17 jlol SNS @3.6v uA|Vo=0V =50.0
12 |iol SNS @18V ud|Vo=0V -50.0
13 |Voh SNS V|foh=16mA 2.0
14 [Voh SNS V|Ioh==16mA 16.5
15 |Tch SNS @3.6V uA|¥o=18V 0.0
16 |Toh SNS @18V uA|Vo=18¥ 50,0
17&18 | Vol SNS Vilol=16mA 1}
1% |IRST@Veeo LV 2 mA |Veco=1V P
20 I RES 0.4V pA|Yi=0.4 to Vee ' -10.0
21 |I_RES518V uA|Vied.4 to Veeo =10.,0
22 |V Rel@3sv Vi Iref=500us - 248 | 1.58
23 |V Ref @18V V|iref=500uA 1.48 1.58

Notes:

1/ These are the manufacturer’s non-irradiated data sheet specification limits. No post-irradiation limits were
provided by the manufacturer at the time the tests were performed

2/ The parameter “Veco™ or “supply voltage to define the output” could not be measured accurately on the tester

(A540) as requested in the specifications. It was instead checked as a current test “IRST” with Veeo at 1.0V and 2
- test fimit ef 2.0mA. '
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Total Dose Exposures and Annealing for TL7705 /1

Tetal Dose Exposure (KRads) Rad level Rad Jevel Rad level Rad level Anaealing Ead level Anmealing
Inltal |25 5.0 100 154 0.0 30.8 840 hours 50.0 168 hours

Tesd Spec. Lim. /2 @25°C @25°C

# Purameiers Units min max | menn ad sd ™MEan mean mean mean sd mean sl mean sd medan sd megn sd
1 [IcC@iev mal 00 | 30 o ' E ' A e [sa 13 NN EER N R I
2 |ICC @I8Y ma| 00 | 30 0 0 3 BRES ¢ | L5 0
3 [IRST@IEY  wa| -50.0 0 ) 0004 0 .uons o [ Doed 8
4 [LIRST @18V wA| -50.0 0 0 DS ' o |-0.006 0
5 [veh RST v| 21 0 0 ¢ | i a
& [Vob RST V| 165 0 ’ o | 1ra ?
7 [lohRST@3.6Y wa 5.0 B ) 0 [-0din. 1008 0
8 [lRST@I8V  wA 56.0 0o ° 0 [g012 .008:[ D
94&10]Val RST ¥ 0.4 0 o ais | oe1 [par | e
11 [lolSNS @3.6V  uA| -50.0 0 0 0005 0.001 |:-0.003¢ ©
12 [lasNs@1sy  ua| 500 o #006| U |.0805 | 0001
13 |Voh SNS v| 20 0 =26 b [T36] o
14 |Voh SNS v| 165 0 w0 [azey o
15 |loh SNS @3.6V  uA 0.0 0 omi€| o |aess| o
16 [lohSNS@ISY A 50.0 0 0.017 oME| o
17&18{ Vol SNS v 0.4 . 0.005
1% |IRST@Y¥ecal  mA{ 20 05 292s7| nee | 18| 06
20 I RES 04V uA| -10.0 0.2 § 4807 017 | 452 D16
21 |I_RES 18V uA| -50.0 9014 [ poe | wow| o
22 |VReT@16V v] 248 | 238 260 | per [260 | o
23 |V Ref @ISV V| 248 | 258 26270 0.A1 | 246] 0.005
Notes:

I/ The mean and standard deviation values wers caleulated over the eight parts iradiated in this testing.
The control samples rewained constant throughout the testing and are not inchuded in this table.
These ae manufscturer's pre-iradistion data sheet specification limits, No post-irradiation limits were

)l

provided by the manufacturer at the: time the tesis were performed.

Rudiafion-s¢nsitive parameters: IRST@Veeo 1V, Veeli@14Y, and Yrel@13YV.




